Investigation of the functional difference between the pathological itching and neuropathic pain-induced rat brain using manganese-enhanced MRI.
There is a remarkable similarity in the central sensitization of itch and pain. However, the interactions between itch and pain are only partially understood. To investigate the functional activity of cerebral regions to provide clear information on the neuronal pathways related to both pathological itching (PI) and neuropathic pain (NP). Sprague-Dawley rats were used in this study. PI was induced via neonatal capsaicin treatment, and scratching behavior was counted. NP was induced via lumbar spinal nerve 5 (L5) ligation, and mechanical allodynia was measured. The activated cerebral regions in the control, PI, and NP rats were measured using a 4.7 T magnetic resonance imaging (MRI) system and manganese-enhanced MRI (MEMRI). Subsequently, the cerebral activation regions were identified, and the signal intensity was compared. Cerebral activities of the PI-induced rats were found in three regions -7.10 and -4.20 mm, and two regions -2.45 mm from the bregma. In the NP-induced rats, cerebral activities were found in two regions 7.10 and -2.45 mm, and one region -4.20 mm from the bregma. Comparing the PI and NP rats, the cerebral activities were different in one region -7.10 mm and -2.45 mm, and two regions -4.20 mm from the bregma. The different regions were the midbrain area, the geniculate complex, the hypothalamic area, and the amygdala area. Our MEMRI investigation indicates functionally different activity of cerebral regions due to the effect of PI or NP. These findings provide clear information of the signal transduction in the brain regarding PI or NP that share a similar neuronal pathway.